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(54) VERTICAL TYPE HOLLOW FIBER MEMBRANE MODULE 

(57)Abstract: 

PURPOSE: To obtain a module stable for bending and torsion 
even when a hollow fiber membrane is washed by an air 
scrubbing method by providing a perforated air feed pipe in the 
center of an external cylinder and radially providing catchment 
pipes for the perforated air feed pipe. 

CONSTITUTION: A perforated air feed pipe 3 is provided in 
the central position of a protective cylinder 1. Thereby, the pipe 
itself is low in mechanical strength but bending strain and 
torsional strain are practically regulated to the position of zero 
and therefore breakage is prevented. Further, catchment pipes 4 
are radially provided around the perforated air feed pipe 3. 
Thereby, the cross-sectional secondary moment of the 
catchment pipes 4 is made large for bending moment and 
torsional moment and bending deformation and torsional 
deformation of a module are made small. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more hollow fibers are fixed in the state of both-ends opening with adhesives in both ends in 
an outer case. The catchment section of transparency liquid exists in the lower limit side of a hollow fiber, and 
the vertical edge of catchment tubing which opens this catchment section for free passage to a hollow fiber 
upper limit side is fixed to the above-mentioned outer case by the above-mentioned adhesives. In the 
membrane module which comes to fix the vertical edge of the hole aperture airpipe of the air for air scrubbing 
to the above-mentioned outer case by adhesives same as the above The vertical mold hollow fiber module 
characterized by arranging the above-mentioned hole aperture airpipe in the center of an outer case, and 
arranging catchment tubing in a radial to this hole aperture airpipe. 

[Claim 2] a hole [ in / column arrangement of the vertical mold hollow fiber module according to claim 1 is 
carried out, while between outer cases is connected by the connection member, a hole aperture airpipe is 
opened for free passage by the free passage member, and / each module ] — an aperture airpipe - on the way 
- the vertical mold hollow fiber module characterized by being alike and preparing the batch. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In a hollow fiber module, a flat-surface installation occupancy tooth space can be made 
small among a membrane module by installing the film surface product per unit volume with the Li profit and a 
vertical mold as it is large. In a hollow fiber module, because of this profitableness, the application is wide 
range, for example, useful to purification of the condensation of a nuclear power plant and a thermal power 
station. 

[0002] Drawing 2 shows an example of the installation structure of a vertical mold hollow fiber module to this 
application, drawing 2 - setting — M 1 — a hollow fiber - a module — being shown - a vertical mold - 
protection -- a cylinder - one — ' - inside - two or more - a ** — a hollow fiber — two — 1 — catchment 
tubing four — ' — a hole — an aperture an airpipe — three — 1 - holding — the — protection — a cylinder 

- one - 1 — both ends - the both ends of these hold object 2\ 3\ and 4' — a both-ends opening condition 
fixing -****. However, upper limit 30of hole aperture airpipe 3" in a top module is blockaded. IT is the raw 
water feed holes prepared in protection cylinder 1\ & is a tube plate with which the inside of a proof-pressure 
container is divided into transparency liquid room 61' and raw water room 62', carries out suspension support 
of the top module in the watertight condition, and is opened for traffic in catchment tubing upper limit in the 
hollow fiber upper limit list of the top module concerned at transparency liquid room 61\ 8* — a modular 
connection - it is - protection cylinder 1" and 1' - while connecting between watertight by connection 
cylinder 81' - hole aperture airpipe 3' and 3' -- communicating tube 82' ~ airtight ~ connecting ~ connection 
cylinder 81'-- catchment room a' is formed inside. 9' ~ the cap section of the lower limit of a bottom module - 

- it is - protection cylinder V - cap 91' - watertight - attaching ~ cap 91' - inside - catchment room a' 
forming - the lower limit of hole aperture airpipe 3' - air installation tubing 92 f - cap 9 V -- it has pulled out 
airtightly outside. 

[0003] for filtering raw water with the above-mentioned module - raw water room 62' - raw water - 
pressing fit - this press fit raw water - protection cylinder T - it introduces from raw water feed-holes 1 l f 
inside, and this introductory raw water is filtered by hollow fiber 2\ Inside is flowed toward down in an above 
list, and down transparency liquid is once caught by catchment room a 1 , the transparency liquid generated by 
this filtration - hollow fiber 2' ~ subsequently It is led to the bottom by catchment tubing 4', and the 
transparency liquid flow which flows toward direct above [ above ] is joined, the unification transparency liquid 
in a bottom module passes along catchment tubing 4' of a top module further, and transparency liquid flows into 
transparency liquid room 6T. 

[0004] the above - setting — the circulation resistance in catchment tubing 4 f — hollow fiber 2' - inner 
circulation resistance - comparing - remarkable - low — carrying out — **** catchment tubing 4' - since 
the pressure loss of the transparency liquid inside can be disregarded as a matter of fact - above-mentioned 
hollow fiber T ~ the pressure loss of transparency liquid can be reduced on parenchyma to the plane 1 present 
for 2 minutes of hollow fiber die length for splitting to the vertical both directions of the transparency liquid 
inside. 

[0005] In a membrane module, a clad is formed of adhesion of the scale on the front face of the film with 
progress of a time, and if the rise of filtration pressure and the fall of filtration velocity avoid and **** and 
filtration pressure reach a predetermined pressure, it is necessary to perform film washing. Then, it sets to the 



above-mentioned vertical mold hollow fiber module. It is made to emit into inner raw water, air installation 
tubing 92' hole aperture airpipe 3 f inside -- air ~ pressing fit - this press fit air - the hole of hole aperture 
airpipe 3' ~ as air bubbles ~ protection cylinder V of each module - While carrying out scrubbing of the clad 
on the front face of a hollow fiber and discharging this exfoliation clad from the raw water feed holes of the 
protection cylinder lower part of each module by the convection current of raw water by which induction is 
carried out to the collision list to hollow fiber 2' of these air bubbles with rise air bubbles, air bubbles are made 
to flow out of the raw water feed holes of the protection cylinder upper part. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned filter, in especially a top module, 
in order that the ****** moment may act, a hollow fiber list is anxious [ column connection of the vertical mold 
hollow fiber module is made, and / it is a long picture, the moment (it twists in a bending moment list and is the 
moment) occurs for the agitation force of acting on a hollow fiber, and ] about bending breakage of a hole 
aperture airpipe, and twist breakage. Even if the purpose of this invention carries out film washing by the air 
scrubbing method, it makes rigidity over a twist high at the bending list of the whole module, and is to offer the 
vertical mold hollow fiber module which can hold a hole aperture airpipe to stability to bending and the twist 
moment at a hollow fiber list 
[0007] 

[Means for Solving the Problem] As for the vertical mold hollow fiber module of this invention, two or more 
hollow fibers are fixed in the state of both-ends opening with adhesives in both ends in an outer case. The 
catchment section of transparency liquid exists in the lower limit side of a hollow fiber, and the vertical edge of 
catchment tubing which opens this catchment section for free passage to a hollow fiber upper limit side is fixed 
to the above-mentioned outer case by the above-mentioned adhesives. In the membrane module which comes 
to fix the vertical edge of the hole aperture airpipe of the air for air scrubbing to the above-mentioned outer 
case by adhesives same as the above It is the configuration characterized by arranging the above-mentioned 
hole aperture airpipe in the center of an outer case, and arranging catchment tubing in a radial to this hole 
aperture airpipe. By column arrangement a hole [ in / while connecting between outer cases by the connection 
member, a hole aperture airpipe is used being open for free passage with a free passage member, and / each 
module ] -- an aperture airpipe — on the way - it can be alike and a batch can be prepared. 
[0008] 

[Function] although a mechanical strength is low, since it is twisted, the mid gear, i.e., the bending distorted list, 
of a protection cylinder, and distortion is arranged in the location of zero on parenchyma in the hole aperture 
airpipe - a hole - breakage of an aperture airpipe can be prevented. 

[0009] Moreover, since catchment tubing is arranged in the perimeter of a hole aperture airpipe by the radial, it 
is twisted in a bending moment list, and the second moment of area of catchment tubing to the moment is made 
to size, it is twisted in a modular bending deformation list, and deformation can be made small. 
[0010] 

[Example] Hereafter, a drawing explains the example of this invention, (b) of the cross-section explanatory 
view in which (b) of drawing 1 shows the example of this invention, and drawing 1 is the Law RO sectional 
view in (b) of drawing 1 . They are the raw water feed holes which prepared 1 in the protection cylinder of a 
cross-section round shape, and prepared 1 1 in the protection cylinder in (b) of drawing 1 at the (b) list of 
drawing 1 . the hollow fiber which contained 2 in the protection cylinder, and the hole which arranged 3 in the 
center of a protection cylinder - a second moment of area [ as opposed to / are an aperture airpipe and 
catchment tubing arranged in the surroundings of the aperture airpipe 3 4 hole at the radial, and / a twist to 
bending and a list ] - size - it has carried out to the cross-section configuration, for example, a square. 
[00 1 1] It is the adhesives layer which prepared 5 1 in the upper limit of the protection cylinder 1, and the 
adhesives layer which prepared 52 in the lower limit of the protection cylinder 1, and each edge of a hollow 
fiber 2 and the catchment tubing 4 is fixed to the protection cylinder 1 watertight in the state of each edge 
opening, moreover, a hole - the aperture airpipe 3 - receiving - the hole aperture airpipe upper limit 30 of a 
top module - blockading — said — the both ends of a bottom module are changed into an opening condition at 
the lower limit 300 list of a hole aperture airpipe, and it has fixed to the protection cylinder watertight by the 
glue line same as the above. 3 1 - each - the hole aperture airpipe 3 - on the way - it is the batch boiled and 
prepared. 



[00 12] 6 is the tube plate with which the pressurized container (not shown) was divided into the upper 
transparency liquid room 61 and the lower raw water room 62, attaches a header 71 in the upper limit of a top 
module watertight, and has carried out suspension support of the module at the tube plate 6 by this header 71, 
zero ring 72, and stationary-plate 73 grade. 

[0013] 81 is the protection cylinder 1 of a vertical module, and the connection cylinder which connected 
between one, and equips the interior with the catchment room a. 82 is the hole aperture airpipe 3 of a vertical 
module, and the communicating tube which connected both three. 83 is the cap attached in the lower limit of a 
bottom module watertight, and equips the interior with the catchment room a. 84 is air installation tubing which 
fitted over the lower limit of the hole aperture airpipe 3 of a bottom module airtightly, and was connected, and 
is pulled out watertight to the exterior of cap 83. 

[00 14] If film washing of the above-mentioned module is performed by the air scrubbing method, a scale 
adheres to a film front face, a clad is formed and filtration pressure reaches a predetermined value, air will be 
fed from the air installation tubing 84. this feeding air should pass a hole aperture airpipe from a bottom module 
the hole in each module although sent to the top module - the aperture airpipe 3 - on the way since it is 
alike and the batch 3 1 is formed, as it can eliminate that feeding air bypasses from the bottom in a straight line 
to the up side and the arrow head b of (b) of drawing 1 shows it, feeding air can often be detoured to the 
space in the protection cylinder 1 of each module. Therefore, generating of the convection current based on 
generating of the rise air bubbles within the protection cylinder of each module and these rise air bubbles can be 
secured well, and film washing by the air scrubbing method can be performed good. 
[0015] 

[Effect of the Invention] even if the vertical mold hollow fiber module of this invention is a configuration as 
mentioned above and receives the bending moment or the torsion moment at the time of film washing by the air 
scrubbing method - a hole - since an aperture airpipe is twisted in a bending distorted list and it has arranged 
in the modular center whose distortion is the part of parenchyma top zero — a hole — even if the mechanical 
strength of an aperture airpipe is low, breakage of a hole aperture airpipe can be prevented. 
[00 16] Moreover, since the radial is made to have arranged and distributed catchment tubing centering on a 
hole aperture airpipe, the second moment of area of catchment tubing to a twist can be enlarged at a bending 
list, it is twisted in a modular bending deformation list, deformation can be lessened, and the low film of a 
mechanical strength can be held to stability. 
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TECHNICAL FIELD 



[Industrial Application] In a hollow fiber module, a flat-surface installation occupancy tooth space can be made 
small among a membrane module by installing the film surface product per unit volume with the Li profit and a 
vertical mold as it is large. In a hollow fiber module, because of this profitableness, the application is wide 
range, for example, useful to purification of the condensation of a nuclear power plant and a thermal power 
station. 

[0002] Drawing 2 shows an example of the installation structure of a vertical mold hollow fiber module to this 
application, drawing 2 - setting M — ' — a hollow fiber - a module - being shown — a vertical mold — 
protection — a cylinder - one - ' — inside - two or more - a ** — a hollow fiber - two - 1 — catchment — 
tubing — four — 1 — a hole — an aperture — an airpipe three — 1 — holding — the — protection — a cylinder 

- one - 1 - both ends - the both ends of these hold object 2\ 3\ and 4' - a both-ends opening condition - 
fixing __**** However, upper limit 30of hole aperture airpipe 3" in a top module is blockaded. 1 V is the raw 
water feed holes prepared in protection cylinder 1\ 6 1 is a tube plate with which the inside of a proof-pressure 
container is divided into transparency liquid room 61' and raw water room 62', carries out suspension support 
of the top module in the watertight condition, and is opened for traffic in catchment tubing upper limit in the 
hollow fiber upper limit list of the top module concerned at transparency liquid room 61'. 8' — a modular 
connection — it is - protection cylinder l 1 and V - while connecting between watertight by connection 
cylinder 81' - hole aperture airpipe J and 3' - communicating tube 82* ~ airtight - connecting - connection 
cylinder 81' - catchment room a f is formed inside. 9' - the cap section of the lower limit of a bottom module - 

- it is - protection cylinder 1' — cap 91' — watertight ~ attaching -- cap 91' - inside — catchment room a 1 — 
forming - the lower limit of hole aperture airpipe 3' — air installation tubing 92' — cap 91' — it has pulled out 
airtightly outside. 

[0003] for filtering raw water with the above-mentioned module — raw water room 62 f — raw water - 
pressing fit - this press fit raw water - protection cylinder 1* — it introduces from raw water feed-holes IV 
inside, and this introductory raw water is filtered by hollow fiber 2\ Inside is flowed toward down in an above 
list, and down transparency liquid is once caught by catchment room a', the transparency liquid generated by 
this filtration - hollow fiber 2' - subsequently It is led to the bottom by catchment tubing 4', and the 
transparency liquid flow which flows toward direct above [ above ] is joined, the unification transparency liquid 
in a bottom module passes along catchment tubing 4' of a top module further, and transparency liquid flows into 
transparency liquid room 61'. 

[0004] the above - setting - the circulation resistance in catchment tubing 4 f - hollow fiber 2' - inner 
circulation resistance - comparing — remarkable - low — carrying out — **** — catchment tubing 4' - since 
the pressure loss of the transparency liquid inside can be disregarded as a matter of fact - above-mentioned 
hollow fiber 2' — the pressure loss of transparency liquid can be reduced on parenchyma to the plane 1 present 
for 2 minutes of hollow fiber die length for splitting to the vertical both directions of the transparency liquid 
inside. 

[0005] In a membrane module, a clad is formed of adhesion of the scale on the front face of the film with 
progress of a time, and if the rise of filtration pressure and the fall of filtration velocity avoid and **** and 
filtration pressure reach a predetermined pressure, it is necessary to perform film washing. Then, it sets to the 
above-mentioned vertical mold hollow fiber module. It is made to emit into inner raw water, air installation 
tubing 92' - hole aperture airpipe 3' - inside - air - pressing fit - this press fit air ~ the hole of hole aperture 



airpipe 3' - as air bubbles - protection cylinder 1' of each module - While carrying out scrubbing of the clad 
on the front face of a hollow fiber and discharging this exfoliation clad from the raw water feed holes of the 
protection cylinder lower part of each module by the convection current of raw water by which induction is 
carried out to the collision list to hollow fiber 2' of these air bubbles with rise air bubbles, air bubbles are made 
to flow out of the raw water feed holes of the protection cylinder upper part. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] even if the vertical mold hollow fiber module of this invention is a configuration as 
mentioned above and receives the bending moment or the torsion moment at the time of film washing by the air 
scrubbing method - a hole since an aperture airpipe is twisted in a bending distorted list and it has arranged 
in the modular center whose distortion is the part of parenchyma top zero - a hole » even if the mechanical 
strength of an aperture airpipe is low, breakage of a hole aperture airpipe can be prevented. 
[0016] Moreover, since the radial is made to have arranged and distributed catchment tubing centering on a 
hole aperture airpipe, the second moment of area of catchment tubing to a twist can be enlarged at a bending 
list, it is twisted in a modular bending deformation list, deformation can be lessened, and the low film of a 
mechanical strength can be held to stability. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the above-mentioned filter, in especially a top module, 
in order that the ****** moment may act, a hollow fiber list is anxious [ column connection of the vertical mold 
hollow fiber module is made, and / it is a long picture, the moment (it twists in a bending moment list and is the 
moment) occurs for the agitation force of acting on a hollow fiber, and ] about bending breakage of a hole 
aperture airpipe, and twist breakage. Even if the purpose of this invention carries out film washing by the air 
scrubbing method, it makes rigidity over a twist high at the bending list of the whole module, and is to offer the 
vertical mold hollow fiber module which can hold a hole aperture airpipe to stability to bending and the twist 
moment at a hollow fiber list. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] As for the vertical mold hollow fiber module of this invention, two or more 
hollow fibers are fixed in the state of both-ends opening with adhesives in both ends in an outer case. The 
catchment section of transparency liquid exists in the lower limit side of a hollow fiber, and the vertical edge of 
catchment tubing which opens this catchment section for free passage to a hollow fiber upper limit side is fixed 
to the above-mentioned outer case by the above-mentioned adhesives. In the membrane module which comes 
to fix the vertical edge of the hole aperture airpipe of the air for air scrubbing to the above-mentioned outer 
case by adhesives same as the above It is the configuration characterized by arranging the above-mentioned 
hole aperture airpipe in the center of an outer case, and arranging catchment tubing in a radial to this hole 
aperture airpipe. By column arrangement a hole [ in / while connecting between outer cases by the connection 
member, a hole aperture airpipe is used being open for free passage with a free passage member, and / each 
module ] - an aperture airpipe - on the way - it can be alike and a batch can be prepared. 
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OPERATION 



[Function] although a mechanical strength is low, since it is twisted, the mid gear, i.e., the bending distorted list, 
of a protection cylinder, and distortion is arranged in the location of zero on parenchyma in the hole aperture 
airpipe - a hole breakage of an aperture airpipe can be prevented. 

[0009] Moreover, since catchment tubing is arranged in the perimeter of a hole aperture airpipe by the radial, it 
is twisted in a bending moment list, and the second moment of area of catchment tubing to the moment is made 
to size, it is twisted in a modular bending deformation list, and deformation can be made small. 
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EXAMPLE 



[Example] Hereafter, a drawing explains the example of this invention, (b) of the cross-section explanatory 
view in which (b) of drawing 1 shows the example of this invention, and drawing 1 is the Law RO sectional 
view in (b) of drawing 1 . They are the raw water feed holes which prepared 1 in the protection cylinder of a 
cross-section round shape, and prepared 1 1 in the protection cylinder in (b) of drawing 1 at the (b) list of 
drawing 1 . the hollow fiber which contained 2 in the protection cylinder, and the hole which arranged 3 in the 
center of a protection cylinder - a second moment of area [ as opposed to / are an aperture airpipe and 
catchment tubing arranged in the surroundings of the aperture airpipe 3 4 hole at the radial, and / a twist to 
bending and a list ] - size - it has carried out to the cross-section configuration, for example, a square. 
[00 1 1] It is the adhesives layer which prepared 5 1 in the upper limit of the protection cylinder 1, and the 
adhesives layer which prepared 52 in the lower limit of the protection cylinder 1, and each edge of a hollow 
fiber 2 and the catchment tubing 4 is fixed to the protection cylinder 1 watertight in the state of each edge 
opening, moreover, a hole - the aperture airpipe 3 - receiving - the hole aperture airpipe upper limit 30 of a 
top module - blockading - said - the both ends of a bottom module are changed into an opening condition at 
the lower limit 300 list of a hole aperture airpipe, and it has fixed to the protection cylinder watertight by the 
glue line same as the above. 3 1 - each - the hole aperture airpipe 3 - on the way - it is the batch boiled and 
prepared. 

[00 12] 6 is the tube plate with which the pressurized container (not shown) was divided into the upper 
transparency liquid room 6 1 and the lower raw water room 62, attaches a header 7 1 in the upper limit of a top 
module watertight, and has carried out suspension support of the module at the tube plate 6 by this header 71, 
zero ring 72, and stationary-plate 73 grade. 

[00 13] 81 is the protection cylinder 1 of a vertical module, and the connection cylinder which connected 
between one, and equips the interior with the catchment room a. 82 is the hole aperture airpipe 3 of a vertical 
module, and the communicating tube which connected both three. 83 is the cap attached in the lower limit of a 
bottom module watertight, and equips the interior with the catchment room a. 84 is air installation tubing which 
fitted over the lower limit of the hole aperture airpipe 3 of a bottom module airtightly, and was connected, and 
is pulled out watertight to the exterior of cap 83. 

[00 14] If film washing of the above-mentioned module is performed by the air scrubbing method, a scale 
adheres to a film front face, a clad is formed and filtration pressure reaches a predetermined value, air will be 
fed from the air installation tubing 84. this feeding air should pass a hole aperture airpipe from a bottom module 
- the hole in each module although sent to the top module - the aperture airpipe 3 - on the way - since it is 
alike and the batch 3 1 is formed, as it can eliminate that feeding air bypasses from the bottom in a straight line 
to the up side and the arrow head b of (b) of drawing 1 shows it, feeding air can often be detoured to the 
space in the protection cylinder 1 of each module. Therefore, generating of the convection current based on 
generating of the rise air bubbles within the protection cylinder of each module and these rise air bubbles can be 
secured well, and film washing by the air scrubbing method can be performed good. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 (b) of the sectional view in which (b) of drawing 1 shows the example of this invention, and 
drawing 1 is the Law RO sectional view in (b) of drawing 1 . 
[Drawing 21 It is the sectional view showing the conventional example. 
[Description of Notations] 

1 Protection Cylinder 

2 Hollow Fiber 

3 Drilling Airpipe 
31 Batch 

4 Catchment Tubing 

5 1 Adhesives Layer 

52 Adhesives Layer 

81 Connection Cylinder 

82 Communicating Tube 
Catchment room 
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DRAWINGS 




(4) 
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